Stability and inactivation of mutagenic drugs and their metabolites in the urine of patients administered antineoplastic therapy.
Urine samples from patients administered mutagenic antineoplastic drugs are mutagenic in the Ames assay, and hence may pose a genotoxic hazard to hospital personnel or family members caring for the patient. The urine samples in the present study were tested for mutagenicity in several strains of Salmonella typhimurium that were uvr negative (TA98, TA100) or positive (TA102, UTH8413, UTH8414), and were analyzed for the presence of drugs and their metabolites using high-pressure liquid chromatography (HPLC). Urine samples from cancer patients were kept at room temperature and their mutagenicity as well as the chemical stability of the drugs was tested for a period of 14 days. It was observed that, in general, the urine remained mutagenic for the 14-day period while the parent compound degraded within the first seven days. An exception was cisplatin, which was chemically stable as platinum, but the urine decreased in mutagenicity with time. This decrease was probably the result of ligand exchange with the platinum. Inactivation methods were developed to reduce the genotoxic hazard posed by the mutagenic compounds in the urine. Cisplatin was inactivated by complexing with sodium diethyldithiocarbamate (DDTC). Oxidation of urine containing mitomycin C and doxorubicin (sodium thiosulfate must be added to urine containing doxorubicin) with 5.25% sodium hypochlorite solution (bleach) results in mutagenic inactivation. Urine containing cyclophosphamide and its metabolites was oxidized with alkaline potassium permaganate and the active degradation products trapped with sodium thiosulfate. Both chemical and mutagenic assays are necessary to determine the reduction of risk. Methods of inactivation of mutagenic urine developed in this study are both effective and practical for the reduction of exposure to genotoxic hazards.